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Acronyms and Abbreviations

AL action level

ARARs applicable or relevant and appropriate requirements

ARCH air rotary/casing hammer (method of well drilling)

B soil borings e '

bgs below ground surface

BOD biological oxygen demand

°C degrees Celsius =

CDM Camp Dresser & Mck; o

CDWR California Department of Water Resources

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act

cis-1,2-DCE cis—1~2-dichloroeﬂ1en§:, o

CLP contract laboratory program

CPT Cone Penetrometef;géﬁﬁg

COoC chain-of-custody

COD chemical oxygen demand

CTR California Toxics Rule

1,1-DCA 1,1-dichloroethane

1,2-DCA 1,2-dichloroethane |

1,1-DCE 1,1-dichloroethene =

1,2-DCE 1,2-dich'lor0ethener R

DHS Department of Health Services

DO dissolved oxygen

DQO data quality objective

EC electrical conductivity

EPA Environmental Protection Agency

Freon 11 trichlorofluoromethane

Freon 113 trichlorotrifluoroethane

E0220040055CO/ DRD1088.D0C/ 042110004



ACRONYMS AND ABBREVIATIONS

ft/ft
FB
FSP
GAC
gpm
HCl1
HPLC
IDW
L/min
ng/L
MCL
mg/L
mL
mL/L
MS
MSD

msl

NDMA

OPOG

ORP
ou

ow
PCB
PCE
PHG
PID
PP
PRP

Xl

feet per foot

field blank

field sampling plan

granular activated carbon
gallons per minute
hydrochloric acid

high pressure liquid chromatography
investigation-derived waste
liters per minute
micrograms per liter
maximum contaminant limit
milligrams per liter

milliliter

milliliters per liter

matrix spike

matrix spike duplicate

mean sea level

EPA monitoring wells
non-detects
n-nitrosodimethylamine

nephelometric turbidity unit

Omega Chemical Site Potentially Responsible Party Organized Group

oxidation-reduction potential
operable unit

OPOG monitoring wells
polychlorinated biphenyl
perchloroethylene (tetrachloroethene)
public health goals

photoiohization detector

push-probe sampling

potentially responsible party
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ACRONYMS AND ABBREVIATIONS

PVC

RSCC
svoC
1,1,1-TCA
1,2,3-TCP
TCE

TDS

TKN
TOC
TPH-d
TPH-g
trans-1,2-DCE
TSDF
TTLC

- USA

VOA
vVOC

Weston

polyvinyl chloride
quality assurance
Quality Assurance Project Plan

quality control

Resource Conservation and Recovery Act of 1978

request for analyses

remedial investigation/feasibility study
remedial project manager

Region IX Sample Coordination Center
semivolatile organic compound
1,1,1-trichloroethane
1,2,3-trichloropropane = -
trichloroethene

total dissolved solids.

total Kjeldahl nitrogen

total organic carbon

total petroleum hydrocarbons-diesel
total petroleum hydrocarbons-gasoline
trans-1,2-dichloroethene

treatment, storage, and disposal facility
total threshold lnmtconcentrahon metals

Underground Service Alert

volatile organic analyéis

volatile organic compound

Weston Solutions, Inc.
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SECTION1

Objectives

This Field Sampling Plan (FSP) has been prepared to support the U.S. Environmental
Protection Agency (EPA) in conducting a remedial investigation /feasibility study (RI/FS)
for the Omega Chemical Superfund Site Operable Unit 2 (OU-2). Field activities under this
investigation will include soil and soil gas sampling, installation and sampling of new
groundwater wells, sampling of existing EPA and potentially responsible party (PRP)
monitoring wells, and aquifer testing. This FSP was developed in accordance with EPA
Region IX, Guidance for Preparation of a lI S. EPA Region IX, Field Sampling Plan for EPA-Lead
Superfund Projects (EPA, 1993). T

1.1 Background

The Omega Chemical Corporation (Omega) is a former refrigerant/solvent recycling
operation located in Whittier, California, a community of approximately 85,000 people
(Figure 1-1) (all figures located at end of respective section). The facility is located across
the street from a residential neighborhood and within 1 mile of several schools, including
three elementary schools and two high schools. The facility operated as a Resource
Conservation and Recovery Act (RCRA) solvent and refrigerant recycling and treatment
facility from approximately 1976 to 1991,  handling primarily chlorinated hydrocarbons and
chlorofluorocarbons. Drums and bulk_l_gg_d_s of waste solvents and chemicals from various
industrial act1v1t1es were processed at Omega to form commerc1al products. Chemical,
materlals Wastes generated from thesékkt‘reatment and recycling activities included
distillation column (still) bottoms, aqueous fractions, and nonrecoverable solvents.
Additional data regarding site history and past investigations and remediation activities
are discussed in detail in the Final On-Site Soils RI/FS Work Plan (Camp Dresser & McKee
[CDM], 2003) and the Omega Chemical Superfund Site; Whittier, California; Phase 2 Groundwater
Characterization Study Report (Weston Solutions, Inc. [Weston], 2002).

Chlorinated hydrocarbons (primarily perchloroethylene [PCE], trichloroethene [TCE],

1,1- dichloroethene [1,1-DCE], cis-1 2—dif:ﬁldroethene [cis—l 2-DCE], and chloroform) and
identified as the primary chemicals of c,onc,ern 1in soil and groundwater directly beneath the
site. Elevated total chromium also was reported in groundwater beneath the Omega site.
Perchlorate contamination is suspected. Other contaminants of concern (detected or
suspected at the site) include cyanides, n—mtrosodlmethylamme (NDMA), pesticides and
polychlorinated biphenyls [PCBs), dissolved metals, and 1,4-dioxane. Elevated concentra-
tions of chemicals of concern were also reported in groundwater west and southwest of the
Omega fac1hty suggesting that a downgradient migration of the contaminant plume from
the site has occurred.

EPA has divided the Omega Chemical Superfund Site into two Operable Units: OU-1 and
OU-2. OU-1 includes the former Omega Chemical Facility property and extends a short

E022004005SC0O/ DRD1088.D0C/ 042110004 1-1



SECTION 1 OBJECTIVES

distance west-southwest approximately to Putnam Street (Weston, 2003). OU-2 surrounds
the Omega Chemical Facility and extends offsite at least 2.2 miles to the southwest. The
exact geographical extent of OU-1 and OU-2 has not been defined. OU-1 encompasses what
is considered a “source area” at the former Omega Chemical Facility property. OU-2
includes contamination in groundwater that has originated from the former Omega
Chemical Facility property and potentially also from other sites. The potential other

source areas are also part of OU-2. One of the goals of EPA’s investigation is to find the
extent of OU-2. :

1.2 Objectives

The scope of this FSP is to perform fieldwork associated with the OU-2 RI/FS on behalf of
EPA. As stated in the EPA Work Plan (CH2M HILL, 2003), the overall objective of the field
investigation is to collect data needed to fulfill the following Work Plan goals:

» Characterize the vertical and lateral extent of contamination and the subsurface
hydrogeology within and at the leading edge (south and southwestern edge) of the
OU-2 contaminant plume. Reports on remedial activities for contaminated sites other
than the Omega facility will be reviewed and the information evaluated. Approximately
11 monitoring wells or well clusters (one to three wells at each location) and one
extraction well will be installed as part of this investigation.

* Determine the hydraulic properties of the shallow contaminated aquifer at OU-2 by
conducting a series of aquifer tests or slug tests at new and existing EPA and OPOG
monitoring wells (OPOG is the Omega Chemical Site Potentially Responsible Party
Organized Group).

o Confirm the nature and extent of groundwater contamination and monitor plume
migration by conducting future quarterly and semiannual groundwater sampling and
analysis of all new and existing EPA and OPOG groundwater monitoring wells for a
period of 2 years.

* Obtain the information needed to evaluate contaminant fate and transport in the
subsurface, to evaluate discharge options for treated groundwater, and to complete a
baseline human health and ecological risk assessment.

s Establish a permanent groundwater monitoring network by installing new monitoring
wells.

Additional investigation of potential source areas within OU-2, other than the Omega
Chemical Facility, will be conducted, as necessary, when information on these areas
becomes available. EPA and their consultants are currently performing a record search to
identify and collect information on potential source areas within OU-2. Depending on the
record search results, field investigation of some of the potential source areas may be
warranted. This investigation will minimally include soil gas sampling, surface and
subsurface soil sampling, groundwater monitoring well installations, and groundwater
sampling. This FSP describes the field activities associated with groundwater sampling,
groundwater monitoring well installation, and testing of wells for aquifer hydraulic
parameters. Surface and subsurface soil sampling and soil gas sampling, if required, will be
described in a subsequent FSP Addendum.

1-2 E022004005SC0/ DRD1088.D0C 042110004
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SECTION 2

Site Background

2.1 Location and Topography

The Omega Chemical Facility is located at 12504 and 12512 East Whittier Boulevard in
Whlttler Cahforrua (Figure 1- 1) The Clty of Santa Fe Sprmgs is located southwest of the

Umncorporated County of Los Angeles land is located northwest of the site.

The Omega Chemical Facility is located along the base of the La Habra piedmont slope
descending from the southwestern flank of the Puente Hills, at an elevation of approxi-
mately 220 feet above mean sea level (msl) (Weston, 2003). The piedmont slope descends
toward the southwest at a slope of approximately 2.5 percent to a point approximately
2,800 feet southwest of the Omega Chemical Facility. At this point, the ground surface
flattens into a broad basin or plain, at an elevation of approximately 150 to 155 feet msl. In
the southwestern part of the study area, the ground surface ascends a low rise at the
northwest end of the Santa Fe Springs plain, at an approximate elevation of 160 feet msl
(Weston, 2003). The site and surrounding areas are completely developed. The Sorenson
Avenue drain is a small channelized drainage that flows southeast from the intersection of
Dice Road and Slauson Avenue and becomes. La Canada Verde Creek to the south of the
OU-2 study area (Weston, 2003). '

2.2 EPA Activities in the QU-2 Area

Data obtained in 1988 from site assessmént activities, including groundwater and soil
sampling conducted by the site owner/operator, Dennis O'Meara, and data from a

preliminary assessment conducted by_El’é_ui_\Ianuary 1995 (EPA, 1995a), indicated the
presence of hazardous substances in subsurface soil and groundwater at the site, including
methylene chloride, PCE, and TCE. The pEesence of these substances and deteriorated

underground storage tanks at Omega led EPA to determine that an imminent and
substantial endangerment requiringa removal action existed at Omega.

On May 3, 1995, EPA issued an Unilateral Administrative Order (EPA, 1995b) authorizing a
Removal Action involving the following response actions: ,

* Securing the site

* Sampling and categorizing hazardous materials

. Removing hazardous substances and grossly contaminated equipment, structures, and
debris

e Sampling surface and subsurface soﬂs and groundwater to determine the nature and
extent of contamination

* Disposing, stabilizing or treating grossly contaminated soils

¢ Grading, capping, and fencing contaminated soil areas

E0220040055CO/ DRD1088.D0C/ 042110004 T 241



SECTION 2 SITE BACKGROUND

As part of the OU-1 effort, EPA entered into a Partial Consent Decree with the PRPs who
had agreed to complete work at the site (OPOG). This Partial Consent Decree was entered
into the District Court on February 23, 2001. OPOG agreed to perform an RI/FS, conduct a
Non-Time Critical Removal Action, perform a risk assessment, and install groundwater
monitoring wells at OU-1, also referred to as the Phase 1A area.

As part of the OU-2 effort, EPA issued an order to another group of PRPs to complete work
at OU-2 and initiated settlement negotiations with the remaining PRPs. The resolutions of
these actions are pending. The PRPs may perform a portion of the field activities described
in this FSP, namely the well installation. In such case, CH2M HILL will provide oversight of
the PRPs’ activities. In the meantime, EPA authorized its consultant, CH2M HILL, to initiate
the RI/FS at OU-2.

EPA is currently conducting the OU-2 RI/FS, and CH2M HILL is providing consulting
services (including field activities) on behalf of EPA.

2.3 Hydrogeology

This section summarizes the site regional hydrogeological setting and site-specific
hydrogeologic conditions.

2.3.1 Regional Hydrogeology

The following information on regional hydrogeological setting is largely based on the
California Department of Water Resources (CDWR) Bulletin 104 (1961).

The site is located in the Central Basin of the Coastal Plain of Los Angeles County. The
Coastal Plain is bounded on the west and south by the Pacific Ocean and by mountains on
the north, east, and southeast. The Coastal Plain is underlain by an extensive groundwater
basin in Los Angeles and Orange Counties.

Water-bearing sediments identified in the Whittier area extend to an approximate depth of
at least 1,000 feet below ground surface (bgs). The identified geologic units consist of Recent
alluvium, the upper Pleistocene Lakewood Formation and the lower Pleistocene San Pedro
Formation. Figure 2-1 shows a generalized stratigraphic column of water-bearing sediments
in the Whittier area. The Pliocene and Miocene marine sediments below the San Pedro
Formation generally contain saline water in the Whittier area, although locally can contain
fresh water. These units are considered non-water-bearing where exposed in the Puente
Hills and include the Pliocene Pico and Repetto Formations and the Upper Miocene Puente
Formation.

The major geologic structures in the area include a homocline that underlies the La Habra
piedmont slope, the northwest-trending La Habra syncline underlying the alluvial basin,
and the west-northwest trending Santa Fe Springs anticline situated below the slightly
uplifted Santa Fe Springs plain. The La Habra syncline affects the San Pedro Formation and,
to a lesser extent, the Lakewood Formation, and has a surface expression as the axis of the
basin. The Santa Fe Springs anticline folds both the San Pedro and Lakewood Formations;
shallow aquifers thin across the crest of the anticline. The west-northwest trending Whittier
fault is located northeast of the site in the Puente Hills (CDWR, 1961).

2.2 E0220040055CO/ DRD 1088.D0C/ 042110004
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As reported by CDWR (1961), the uppermost unit in the vicinity of the Omega site consists
of the “Bellflower Aquiclude.” The Bellflower Aquiclude comprises all the fine-grained
sediments that extend from the ground surface down to the first aquifer. The Bellflower
Aquiclude consists primarily of clay and sandy clay to silt, and ranges from 20 to more than
40 feet in thickness in this area. CDWR (1961) considers the Bellflower Aquiclude to be
present in both the recent alluvium and the upper part of the Lakewood Formation. In the
Whittier area, the Bellflower Aqulcludeélg considered to be entirely within the Lakewood
Formation. Water-bearing zones locally occurring within the Bellflower Aquiclude are

referred to collectively and informally as the Semi-perched Aquifer.

The Lakewood Formation consists of non-marine deposits of Late Pleistocene age and
attains a maximum thlckness of 70 feet. The Gage Aquifer is the major water—bearing

about 30 feet of sand with some mterbedg d clay. Based on previous mveshgatlons at the
Omega site, the Gage Aquifer appears to be absent beneath the site proper. A sand interval
found in exploratory borings a short dlstance southwest of the site is believed to correlate
with the Gage Aquifer (England and Hargls 1996). The Gage Aquifer is interpreted by
CDWR (1961) to extend eastward approximately 2.5 miles south of the site. However,
exploratory borings suggest the Gage is present west of the Omega site, but pinches out or
disappears toward the east. The Gage Aqulfer does not appear to be an important source

of drinking water in the Whittier area, based on elevated total dissolved solids (TDS)
concentrations observed during samphﬁg, and none of the local water supply wells produce
water from this aquifer.

Underlying the Lakewood Formation are primarily marine sand and gravels with inter-
bedded clay, assigned to the San Pedro Formation. The San Pedro Formation reaches a
maximum thickness of 850 feet and exfends to a depth of about 920 feet. The San Pedro
Formation unconformably underlies the Lakewood Formation. The San Pedro Formation
has been subdivided into five named aquifers separated by clay members. A fine-grained
layer is also typically present at the top of the sequence, although in localized areas, the
uppermost San Pedro Formation aquer may be merged with the overlying aquifer, and
one or more of the five aquifers may also be merged (CDWR, 1961). This suggests that the
Gage sand unit could directly overlie, and be in hydraulic connection with, San Pedro
Formation aquifers in the vicinity of ﬂ\e Omega site. Subsurface explorations conducted
near the site to date, however, have identified clays underlying the suspected Gage-
equivalent sand unit. .

The five aquifers defined within the San Pedro Formation include, from top to bottom,
the Hollydale, Jefferson, Lynwood, Silverado, and Sunnyside. The upper two aquifers are
less extensive and appear to be absent in the immediate vicinity of the Omega site.

The San Pedro aquifers consist of varying amounts of sand and gravel with some inter-
bedded clay. The thickness of the aquifers increases with depth. The shallow Hollydale
Aquifer ranges from 10 to 25 feet, whereas the deepest Sunnyside Aquifer ranges from
200 to 300 feet. The base of the Sunnyside Aquifer reaches a maximum depth of about
1,000 feet bgs (CDWR, 1961). The San Pedro Formation aquifers are the primary source of
water for the production wells in the area.
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The Pliocene and Miocene sediments below the San Pedro Formation generally contain
saline water in the area, but locally contain freshwater (CDWR, 1961). :

Based on a records search by England-Hargis (1996), there are six water supply wells within
1.5 miles of the site. The nearest well, 025/11W30-R3, also known as Santa Fe Springs

Well No. 1 (SFS#1), is located 1.3 miles to the west-southwest of the former Omega Facility,
at the Santa Fe Springs Fire Station on Dice Road near Burke Street. The well is screened
from 200 to 288 feet bgs and 300 to 900 feet bgs. Aquifers that are tapped by SFS#1 are -
believed to include the Silverado and Sunnyside Aquifers, which occur within the lower
part of the Lower Pleistocene San Pedro Formation. In several years of monitoring SFS#1,
low concentrations of chlorinated hydrocarbons (including TCE, chloroform, and PCE) have
occasionally been detected. Most recently (in February 2003), only TCE at a concentration of
0.64 microgram per liter (ug/L) was reported above the detection limit. Hexavalent
‘chromium was reported at a concentration of 2.6 pg /L. The depth interval(s) from which the
contamination is entering the well has not been established. The production rate of SFS#1
ranges up to approximately 1,250 gallons per minute (gpm) (England and Hargis, 1996). It is
not established what effect well SFS#1 has on local groundwater flow direction and
contaminant migration; shallow groundwater in the vicinity of the well appears to flow
toward the south, unaffected by pumping from SFS#1 (Weston, 2003).

The Los Nietos water supply well (025/11W30-Q5) is located about 1.5 miles southwest
of the site (about 1,500 feet west-northwest of SFS#1). This well is screened from

152 to 370 feet bgs. PCE and TCE were detected at unknown concentrations in 1986-90
(Weston, 2003). The well locations are shown on Figure 3-1, in Section 3.

The remaining wells (25/11W-29E5, 2s/11W-32G3, 25/11W-33M1, and 25/11W-32]4) are
no longer operating, are used for irrigation, no water-quality data were available, or their
exact locations are unknown (Weston, 2003).

2.3.2 Site Hydrogeology

The hydrogeology of the Omega site has been explored with borings and Cone
Penetrometer Testing (CPT). The former Omega Chemical site is underlain by relatively low
permeability silty and clayey soils to a depth of about 120 feet bgs. A sand unit, which may
correlate with the Gage Aquifer, has been encountered approximately 600 feet southwest of
the site beneath Putnam Street. Groundwater at OU-1 generally occurs at a depth of
approximately 70 feet bgs. The depth to groundwater ranges between 40 and 70 feet over
OU-2. Locally, groundwater flow appears to be generally to the southwest. Camp Dresser
and McKee (CDM, 1999) reported a local direction of groundwater flow toward the south-
west with a hydraulic gradient of 0.009 foot per foot (ft/ft). TDS concentrations of greater
than 3,000 milligrams per liter (mg/L) were reported in shallowest groundwater samples
collected by CDM (1999).

The hydraulic conductivity of the upper silty unit was estimated from step-drawdown tests
conducted in Monitoring Well OW2 and a slug test at Monitoring Well OW1. The hydraulic
conductivity in this area was found to range from 0.8 to 1.6 feet per day (CDM, 2003). The
hydraulic conductivity of the more permeable units southwest of Omega is not known.
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SECTION 2 SITE BACKGROUND

2.4 Nature and Extent of Contamination

2.4.1 Nature of Contamination

Groundwater at the Omega site has been impacted primarily by chlorinated hydrocarbons
and Freon compounds (i.e., volatile organic compounds {VOCs]). The following summary is
based on the results of the Phase 2 Groundwater Characterization Study conducted by
Weston Solutions, Inc. (2003). SR

The five primary chlorinated compounds detected in groundwater are:

Perchloroethene/Tetrachloroethene (PCE)
Trichloroethene (TCE)

1,1-dichloroethene (1,1-DCE)
cis-1,2-dichloroethene {cis-1 2~DCE)
Chloroform

These are the most widespread VOCS detected in groundwater in the vicinity of the
Omega site. e

Eight other VOCs were locally detected in groundwater in lower concentrations. These
compounds include: ] S

e 1,2-dichloroethane (1,2-DCA)

e 1,1-dichloroethane (1,1-DCA)
1,1,1-trichloroethane (1,1,1-TCA)
trans-1,2-dichloroethene (trans-1, 2;15CE)
1,2-dichloropropane
Vinyl chloride
Methylene chloride
Carbon tetrachloride

Freon compounds reportedly detected at the site include:
e Trichlorofluoromethane (Freon 11)

e 1,1,2-trichloro-1,2 2—tr1ﬂuoroethane, commonly referred to as trichlorotrifluoroethane
(Freon 113)

As part of Weston’s investigation, groundwater samples from monitoring wells were also
analyzed for metals, as well as some indicators of the potential for occurrence of natural
attenuation processes including total organic carbon (TOC), total Kjeldahl nitrogen (TKN),
sulfate, sulfide, and methane/ethane/ethene. Of these analytes, total chromium was the
most significant with respect to groundwater impacts originating from the Omega site
versus other potential contamination sources. At some monitoring wells, chromium con-
centrations approached or exceeded the maximum contaminantlevel (MCL) of 50 ug/L for
drinking water (Weston, 2003).

CDM (1999, 2003b) also reported low detections of aromatic hydrocarbons (toluene, acetone,
xylenes, ethylbenzene, and benzene) in samples from shallow wells at the former Omega
Chemical Facility. However, toluene and acetone concentrations of up to 900 pg/L and
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6,300 ug /L, respectively, have been detected in samples from Well OWS located down-
gradient of the Omega site. These compounds appear to be from a different downgradient
source (CDM, 2003b).

2.4.2 Extent of Contamination

Figures 2-2 through 2-5 present chemical distribution maps for PCE, TCE, Freon 11, and
Freon 113 in groundwater, respectively. Maps for these particular analytes are presented
because of their widespread distribution and reportedly higher concentrations offsite of
Omega. The maps contain data from Phase 1 and Phase 2 investigations conducted by
Weston Solutions, Inc. The data points include results from push-probe sampling (PP), soil
borings (B), EPA monitoring wells (MW), and OPOG monitoring wells (OW). The contours
are presented as drawn by Weston (2003) without modification.

As shown on Figure 2-2, the PCE plume extends at least 2.2 miles downgradient west-south-
west of the Omega site, with a width approaching 3/4 mile. The maximum PCE
concentration observed at the site was in groundwater from soil boring B109 (53,000 ng/L),
which is located less than 500 feet west of Omega. High PCE concentrations were also
reported at other borings in the immediate area (B108 and B110). The PCE concentrations at
B108 and B110 were 5,100 pg/L and 8,000 pug/L, respectively. Concentrations above

1,000 mg/L comprise about 5 percent of the area of the PCE plume, occurring primarily
within approximately 2/3-mile downgradient of the Omega site. Most of the PCE plume is
characterized by concentrations in the range of 10 to 100 pug/L. An isolated area of relatively
high concentrations of PCE was reported at PP058 and PP066 (3,300 pg/L and 850 ug/L,
respectively), indicating the likely presence of a separate source area in this region. Because
the majority of the monitoring points that have been used to define the VOC plumes are
based on in situ groundwater samples from CPT soundings, which sample only a very small
depth interval, it is possible that some of the lateral variation in concentrations is a result of
the limitations of this sampling technique.

The TCE plume (Figure 2-3) is similar in extent to the PCE plume, but is narrower and
exhibits lower concentrations overall. The majority of the TCE plume comprises
concentrations between 10 and 100 ug/L, but concentrations exceeding 100 ug/L appear to
be more continuous (if less extensive) than for the PCE plume. The highest concentration
parts of the TCE plume (greater than 1,000 ug/L) occur in apparently unconnected zones
near the Omega site. The narrower and smaller occurrence is nearly coincident with the
estimated extent of 10,000 ug/L PCE concentrations immediately downgradient from the
Omega site. The other area of 1,000 pg/L TCE begins with a concentration of 7,000 pg/L at
its northeastern end (B103) and continues west-southwest for approximately 3,000 feet.
Unlike PCE, elevated TCE concentrations occur northwest of the Omega site in
concentrations ranging from approximately 200 to 960 ug/L.

The Freon 11 plume (Figure 2-4) and Freon 113 plume (Figure 2-5) are approximately
one-half to two-thirds the width of the PCE and TCE plumes; however, the downgradient
extent is approximately 90 percent that of the TCE and PCE plumes. The plumes are

well defined by groundwater samples with detected concentrations less than 2 ng/L to the
north, west, and south sides. Aside from the smaller downgradient extent and lower con-
centrations of the Freons (800 pg/L maximum for Freon 11 and 2,400 pg/L for Freon 113),
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the distribution of the Freons is similar to that of PCE and TCE. The southwestern end of the
Freon 113 plume encompasses the isolated area of elevated (greater than 1,000 ug/L) PCE
concentrations some 8,000 feet from the Omega site. The Freon 11 plume also extends to this
area. The Freon concentration contours are drawn (Weston, 2003) as discontinuous

(Figure 2-5); however, the data may also be mterpreted as one continuous plume similar to .
the Freon 113 plume. S

Data indicative of the vertical distribufion of contamination include groundwater samples
from co-located monitoring wells screened at different depths and co-located direct-push
samples collected at different depths. In most cases, contaminant concentrations were much
lower at deeper intervals, particularly where intervening fine-grained units restricted
downward migration (Weston, 2003). Almost all groundwater samples were collected from
depths less than 100 feet bgs, or about 30 to 60 feet below the water table. It is anticipated
that within the known extent of the VOC plume, significant contaminant concentrations in
groundwater are limited to the shallow zone of approximately 30 to 60 feet below the water
table. Locally, however, the contamination may be present in deeper, highly permeable
units that serve as preferential groundwater flow pathways. Also, further downgradient the
contamination is expected to migrate deeper as a result of areal recharge to the aquifer.

2.4. 3 Contaminant Migration

The contaminant migration rate was considered for the proposed well placement at the
downgradient (leading) edge of the plume. The site history and estimated extent of the
contamination in groundwater provide an indication of the plume migration rate. The
Omega site started operations in 1976. The contamination has apparently migrated almost
13,000 feet southwest from the Omega site over 26 years (between 1976 and 2002 field
investigations; Weston, 2003). Assuming that a contaminant release occurred in the first year
of operation, the average contaminant nugratlon rate is 500 feet per year. This apparent
migration rate estimate assumes the longest known timeframe over which the contamina-
tion could travel in groundwater from the Omega site. However, it is also possible that the
contamination found in portions of the downgradlent area of the plume originated entirely
from sources other than the Omega site. ] In such a case, the contaminant migration could be
slower.

The estimated rate of 500 feet per year can be considered the upper limit. Considering a
groundwater gradient across the entire QU-2 (0.0032 ft/ft) and an effective porosity of
14.3 percent (Weston, 2003), this Imgrahon rate would correspond to an “effective” or
average hydraulic conductivity at OU-2 of 60 feet per day. Such a hydraulic conductivity
value can be expected for shallow unconsolidated sands. Therefore, the migration rate of
500 feet per year may be a realistic migration rate of contamination from the Omega site.

The elevated VOC concentrations in the general vicinity of the intersection of Dice Road and
Los Nietos Road (Figures 2-2 to 2-5) may have originated from sources other than the
Omega site. Groundwater contours for February-March 2003 (Figure 2-6) and for May-June
2003 (Figure 2-7) indicate that this area is downgradient of several industrial facilities with
known groundwater contamination (such as McKesson Corporation and Angeles

"Chemical). Production well SFS#1 is located north of the anticipated flow path from the

Omega site, indicating that the well may have been impacted by contamination from other
sites.
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